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- <=>]^ ^ O.^, ^ 

#*]-g- LiaNil-x-yCoxMy02, LiaNi l-x-yCoxMy02-ZFZ , 

LiaNil-x-yCoxMy02-ZSZ ( M Al , Mg, Sr , La, Ce, V, Ti 3. o}^o]^ ^-oflA-^ 
^ ^r°l^, x ^ 0-1, y *r 0.01-0.1, z ^ 0.01-0.1, a 1.00-1.1 o]t}.)£] «. 

^ iE^ ^S, #4jo] ^£ ^.4 ^ #-t^ 

£ 1 

°<J^ ^ ^H^H-E- _g. 
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3# <>1*} «8=^ ##^4 zl ^ S ^{POSITIVE ACTIVE MATERIAL FOR 

LITHIUM SECONDARY BATTERY AND METHOD OF PREPARING THE SAME} 

£ 1 ■& Al -g-^JLS ^e^^;(300 o C) a) Lil.02Ni0.89Co0.1La0.0102 Q b) 

Li 1.02Ni0.89CoO. lLaO. 0101. 95F0. 05^) 3.91 1 ^ ^^J-* M-b]- 

£ 2 ^ Al -g-^iLS. ^e]^ -fpfofl ^ Lil.02Ni0.89Co0.1La0.0101.95F0.05 

^ ^ ^ i j^^* q-E}-v£ ZL5flSo)cf ( a ) o>^- 

b) Al ^El). 

£ 3 £r Al -g-^JLS S£ ^3tK300°C) a) Lil.02Ni0.89Co0.1LaO. 0102 ^ b) 
Lil.02Ni0.89Co0.1La0.0101.95F0.05 ^1 50 -f^^l ^8 ^aj- 

£ 4 ^ Al AS -B-^-ofl rt}-^ Lil.02Ni0.89Co0.1LaO. 0101. 95F0. 05 

^ 3?! 50 A }-o]# ^<y-<q ^.Aj q-^^ ZLEflHolt^ ( a ) ^ 

3 ^f- b) Al ^e?>. 

£ 5 Al -g-^JLS S£ -fHf-ofl rrfa. Lil.02Ni0.89Co0.1LaO. 0102 ^ ja<y 

50 A>o]^ ^-oj-o] ^ jg 7 |. ZLEflsolcf ( a ) A1 .g.6»o_ 

3, ^^tb 3 b) Al -g-^AS &t£ ^t^M Q-£r ^ ) . 
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<6> -Mti-ft ol-ft- 

-^M] §1-711^ LiaNil-x-yCoxMy02 <HH #^f-_2.=.(F) SE^ %(S)^-S. 

°o 1 ^- «-#^°fl tfl«M ^ ^Aj-o]^ (alkoxide) -g- 0 -3i^. ^ 3 t^^l 

<8> #efl^ 7l# 

<10> slfl- o]^]- ^ o}^ o]E^ello]^( intercalation ) ^ cjolBl^^ol^ 

(deintercalationH 7}^ #*5^r ^ * <#^-°.3. A>-g-*>j7 ( Aj- 7 ] o^^j. ^ A j. 0 ] 

ofl 3# oj^-oj 0.7) ;^6fl *l*fl;g-g- #^a]^ 

^-S-Ofl #7j3 Oflui^l- A^^.. 

<n> o}*} ^x]^ -g-^- *flS(anode)S s]# ^#0)14 ^ ^jl-j. a>^>ji ojo.^ 
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, ^(cathode)^^ si* ^e)7> §33151- 

(chalcogenide) S^#-i- 9X^. ^ *flIL5L 3# *\-%r^ ^ ^1^-^ 

<>lM(dendrite)# 4^ j§L"ir°l ^t* 

^ ^oflAi -g-q- ^fliLS^r ell- ^ cfl^l l££ 7>ji ^cf. 

<12> T-fiS-S.^ ^7l<H]^ 3#^3>1-, ol^^KMn02)* ^>-g-S>5$ 1r 

• H^S/i-, <&3H 9X°] ^Hl^ LiCo02, LiMn204, LiNil-xCox02(0<x<l), 

LiMn02 ^-2] ^ ^ ^-.s-o] o^sJjt. 5fltJ-. 

<13> Ni Tfl W^-gr ^>-g-^ 51 # o]^> ^ « 0 >^ -§-^ S.^ O.^. ols-}^ 

jl-g-^ ^i^ll- 7pg-^ol ^ LiNil-xCox02(0<x<l) ^ 5fe 

^ ^ ^3 -^AS. <?1«H ol&lt!: ^* ^Hr}s}ji ^ ^ 

<14> 4^3) <£^. LiNi02* 7l^ s tf.d\ -g-^-Bj- ^ ^ 

<£3l^# ^#*1§ ^-^-2.^. Ni^l Co, Mn &±3, *1^3; 

LiNil-xMx02 (0<x<l) -H^^-g- (solide state pocess), (coprecipitation 

methode), fe]u| *IM*lm(polyner chelating agent)^ ^-^.S. ^t-Qtffc ^ 

<is> LiNi02£) f^, ^ -g-^ 200 mAh/g ^tfljl $L2>h ^ ^ 

<ie> L iCo02 ^ ^<^H 10-2 ~ i s/cm #7l ^S-S.^ ^ £x] n 
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<17> olE^ ^-ir ^H^Kn.*}, ^ #^ 97-56444 jM*!^ Ni ^ 

«- Co iEfe Mn fAi *1«:€ LiNil-xMx02^ 7Hfs)31 , ^-E^lfe Co °]$\ 

^13^1 ^ 7}*}^ LiNil-x-yCoxMy02 (M=A1 , Mg, Sr, La, Ce -f- : 0<x<l, 

0<y<l)^ &.^o] 7flAl£jcH ^ji, SEiSr, ^ *f| 5773168J1 (US Pat. 

5773168)<M*r LiNi02 <%*\ #^=(F)S. *l«r«r 3# °l*r # 

<19> M. #7]^ W><2}- ^ Sfl^JL*} ^ASAl , elfl- o]x\ 

LiaNil-x-yCoxMy02, LiaNil-x-yCoxMy02-ZFZ, 
LiaNil-x-yCoxMy02-ZSZ, ( M ^ Al, Mg, Sr, La, Ce, V, Ti sL o^o^ ^6\)x) ^^s) 
o]*]^ ^oIji, x ^ 0-1, y ^ 0.01-0.1, z 0.01-0.1, a ^ 1.00-1.1 °14-.) ¥ 

71 ^-g-^l ^l<a ^-S-tb *l*l^r oi^^l 5.^ -i-^^1 ^€^r ^ 

Al^ ^.rf C] Jl-g-^, ^-2:3 o>^^^ ^Al^l Slf- o]*> <£q. 

7fl^M *H^*Hr ^°14. 
<20> ^- tj-g- S-^^r ^"71 t^4°l^ -§-^°-5. ^Bl^ Bll" 0 1*> 3. 

*l-§- ^ ^ls «<H^ *H^-*Rr 3°14. 
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<^^1 ^°H*1 3# °l*> 21*1 -g- °<R" ^7] 1 tfl*l 3^1 W 

<22> 1] 

<23> Li aNi l-x-yCoxMy02 

<24> [s^H] 2] 

<2E >> L i aN i l-x-yCoxMy02-zFz 

<26> [^-^ 3] 

<27> L i aNi l-x-yCoxMy02-zSz 

<28> (^-71 1 vfl^l 3 <M, M Al, Mg, Sr, La, Ce, V, Ti 3. 

^sH*]^ ^o)ji t x i=. o~l, y 0.01-0.1, z tt 0.01-0.1, a ^ 1.00-1.1 °) 

<29> SE^-, ^7] oj:^. ^ ig-^o.^, NiaCoxMy(0H)2 » 

3, o] #;§H1 LiOH LiF, NaS ^ Sr^-t- ^ °1 ^l^r l^e^V 

^ ^7] 5}-^^ H^l 3 Si ^#^r ^ °1 ^ 

<30> ol*> t ^ ^ig-e-tj.. 
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<31> 



<38> 



<32> 1] 

^ Li aNi l-x-yCoxMy02 
<34> [Sj-t^ 2] 

<35> Li aNi l-x-yCoxMy02-zFz 
<36> 3] 

<37> L i aNi l-x-yCoxMy02-zSz 

(#71 l ifl*) 3 4H, M * Al, Mg, Sr, La, Ce, V, Ti S o^o^ 

<M£M*Hr ^oIjl, x fe o~l, y 0.01-0.1, z 0.01-0.1, a 1.00-1.1 o) 

-S-71 ^1^>7] 4)«fH Al, Mg, Sr, La, Ce, V, Ti ^o.s oj-o^ ^ 

Ai 443 ^ SE^ ^-Af ^go} NiaCoxMy(0H)2 A]~8-*r*r 3 

<40> NiaCoxMy(0H)2 ^ ^^cf. NiaCoxMy(0H)2# ^at^7l ^ 

M€<§, Al, Mg, Sr, La, Ce, V, Ti o]-c^^ ^ofl^ 

° # -§-<*-§- ^^4. <>H, *d%) *5L^ ^ 2.5 M7> ^fl^ 

#7] ^fc ^-g-^sf, A V ^)^1 NH40H, ^j^^lSAi NaOHS SLtf^sL^- 

(overf low) 7>^tr ^-g-^<H] ^^^A^. -^^-*r4. 



<39> 



<41> 
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<42> 



£r£^r 4 50 tS 4M4^r 4*1 4^444, ti]--^ 44 pH ^ 
11-123. -fr44^r 530] 43-444. gc^ ^4^r -g-#4 NH40H4 -^4^ 1:0.4-1*1 
34 43-44.4, o]^ a>o. 2 ^^g. 4 900 rpm^l i244°t4 #-§-44 

fe. ^o] 434 44 

*1 3^4^ ^ 2.^ o_a> ^tgo) NiaCoxMy(0H)2 ^-ihg- ^4. 

<44> ^1^^ NiaCoxMy(0H)2 £-lH LiOH 4 LiF HL^r NaS ^4 ^4 tfls. 

*)1S?];4. 



<45> 



°1 7>i^-47]7> S^4fe :£(furnace)44 ?iS^7l# #jL<y 

(blowing)47l^A^ 600 44 800 °C <H14 18 4*1 22 4# ^444 #4 4^ 

4 1 Lfl4 4 4 

<46> 0 ] nfl ^44 1 - 5 r/^4 ^4*kn, 144 £rJ&44 

°J^4# -Ms* * 43 ^44^ 4 as 4 = 4^14. ^ £7] . 900 o C o1 ^. o1 ^ 

3 #4 £-sfl4^.s 43-44.4 &4. 

<47> 4^ ^-^4 44^ ^44^ s^-a- <g^o\) -g-^44 ^4 x 

*fl*l 30 #^=%4 ^ W*HS -g-ojj^ 4^44 S3 44(coating)# ^4^ ^ 3 

^4 ^14. 



<48> 



^ t^fo] E 4-g-^H ^44^ 4*^02^)4^ i^E)^, 

CVDCChemical Vapor Deposition)^, ^ a^C dip coating)^ ^4 ^-g- .a^o] 
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<49> A]~g-^- ^ ^A>olc ^.ojio ZL tfl^H 1*11*1 30 # 

<50> ^o. S ^ Mg, Al, Co, K, Na, Ca, Si , Ti ^ V ^-g- A>-g-^- ^ 31SL*] , Mg 

•i: S^Hfr 3.^-7} ^ o.^ f ^£ 7 > 30 ^^*>^ ^ » a ^4 

<51> o]<^ £o] ^ tM°lH :*Mg^ ^ ^1^. 1 tfl^ 

10 run 7> a>^^>rf. ^-v\}7\ ^-fofl^ ^ 7 ]^ 

<52> #1-^ g_^o] =.4? ^-f ^gflofl^ 3|^^0] ^ 

<53> ^21^: ^ 200 vfl*l 1000 t: 21 ^S^H 2 ifl*l 30 

H]# ^1*M *fl5.£ ^E}]^ ^ A}-^ # o] S ^ # 7 ) ! xfl^ 3 

*1*M1tt 10 £rJE^- 300 tfl*l 500 r ^§£.7> w>^^>cf. 
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#^ ^ & 7111- #3|sH *l*Kd(eletron beam)* 3=a>sH ^#=1^ 2*} <>1 

^(secondary ion)* 5^ €^ti*Rr ^ ^ 

SIMSCSecondary Ion Mass Spetroscopy)* °]-g-3M ^ €-2fl*}fe #^r* 3*8=, 

^ ^*}^^. ^ ^ ^ ^^ol^s. *]e^ #7] 1 3 2] ^ 

<55> Cf^-o. ^ o]^M. <ft^6) U}^® ^AHU- ^Al^Cl-. 

<56> ZL5-il4, *>7l^ ^Al^S.^ o)^M. §7 ] ^ ^ ^ ^ ^ ^ o] f^ 7 ) o] 

<57> AjAHl 1 

<58> LiaNil-x-yCoxLay02-zFz (x= 0-1, y= 0.01-0.1, z= 0.01-0.1, a= 1.00-1.1) # 

St!: ^ °1 #iHl ^ ^A>ol= .g-ofl o. s K t£ ^ejS>5!|i=h 
<59> Lil.02Ni0.89Co0.lLa0.0101.95F0.05-i- zl)2i*}7) 

Ni0.89Co0.1La0.01(0H)2 » ^-^^^.S. 
<60> Ni0.89Co0.1La0.01(0H)2# af|3b*l-7l M*2<* , sty-;e<g 3}. Al , Mg, Sr, La, 

Ce, V, Ti ^-JlS o]^o]^\ ^6\)X] ^g}^ a-a^ <g.g. i^Kr -g-^-g- ^llS^cf. 

<>H, #31 ^JEfe- ^ 2.5 M7> 51 H^- afla*M, -MS^r #* A>-g-^cf„ 

<6i> #7l afl^l tH^^K NH40H, ^j^^lS^ NaOHl- ^.^^^.-f 

(overflow) 7}^& #-§-S°H "3^3 ^.S. ^e^tf. 
<62> ojnfl, wV-g-S^l ^SrS^ ^ 50 ICS -fi-*lSM, #-§"2: ^ pH 11-125. **l^-$ 

4. ^4 NH40H^1 1:0.4-15. S>8-£-°} , «>-g-S vfl^l #^ 
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^ 900 rpm£) ^-§-*l 

<63> #7] *}--§- ^ ^tH^S-f^l w}-g- ^-g-g: # -g-^AS. ^ tjfl 7 > 

*1 ^ SE^ -R-A> NiaCoxMy(0H)2 <2Sm. 

<64> *flS^ £-^ofl LiOH ^- LiF -g-lM: ^wltfls S-^bJ-s jl^H 

A i 9= 10-30 ^:^> iH^H ^^cf. 

<65> o] ^7l7> S^S)^ Sl^ ^2: ^7l# l^^H 700 

t: <>1]*| 20 Al^> <i^El# ^Al^-c^ Lil.02Ni0.89Co0.1La0.010l.95F0.05 ^ $t^g-£- 
<66> oj^Ti] ^-^1 cfl^H ^^lw^l^HS^l-ol^CAi-isopropoxide) 

^JLS ^B]» ^Al*V * ^X\^ 300 °C ^ io X\# ^ £ £ S ^.7] 1; 

3.<S <i^^# ^a]^ S ig s$£o) 

Lil.02Ni0.89Co0.1La0.0101.95F0.05 S^ofl ^^"IH^I^CA^OS)^ 3.^^. 
<67> aJaI^I 2 

<68> ^Ajoj] lofl %.§-;gol Li 1 .02NiO .89Co0. lMgO. 0101 . 95F0 . 05 *1 ^ 

Lil.02Ni0.89Co0.1Mg0.010l.95F0.05 ^-^Hl 4±&<g^v]&°] 3.^*8. ^l^fS^. 
<69> ^aHI 3 

<70> Lil.02Ni0.89Co0.1La0.0101.95F0.05 #7] ^a]o|] 14 ^«J^ U-^-S-S 
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^ ^-iH *fl*H ^^}^o)^^M.A}o]^ ^^-ofl -g-SflAl^ 

900 r ^io,]Ai ioA)^ ^ £2^71 i-s<y ^ai^h 

Lil.02Ni0.89Co0.1La0.0101.95F0.05 ofl -ttsf-^nl^-o] <£^- 

<71> 4 

^ Lil.02Ni0.89Co0.1Mg0.0101.95F0.05 #7l 4U]ofl 14 -g-G)^ 

^ °13?fl tflSM 1^*1 ir°l ^JeL^o] = <£_2#o]] -g-^A]^ 

900 TC ^ -gri^H lO^m ?i^7l M-sL^ <g^B]» 

Lil.02Ni0.89Co0.1Mg0.0101.95F0.05 ofl ^^^H^l^l ^ ^lS*>S 

<73> til.__.ofl 1 

<74> H]ja*>7] £).<_} ^jAl^l l<q ^ ^^Ai ^ O a Va 4o)£ 

__f_^ *i&|*R_- ^"^^ ^SJSJ-JL Lil.02Ni0.89Co0.1La0.0102 ^ 

<75> Lil.02Ni0.89Co0.1LaO. 0102 # *\}2Lf>}7) Ni0.89Co0.1La0.01(0H)2 » 

* LiOH S-Hl-g- ^"^til cflS i^EfH _u_WV 7 HH 

9= 10-30 S^SM ^12:^4. 

<76> o] 7>i ^7l7> dfc^fc SoflAi £ S -g-711- # jiL <« A] 7] 7 00 
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°C <HH 20 l^s]* Lil.02Ni0.89Co0.1La0.0l02 Q^r %#^^r 

A. 

<77> HlH^I 2 

<78> 43 til^>7l La ^1 tilja^ is] O.Ol^H 0.02 s. 

SJ-aI^ wlja^l Lil.02Ni0.88Co0.1La0.0202 ^ 

<79> tiling 3 

<so> ^*H3 wlm^l ^s}^ ^*H1 2^ ^ls *|-*<HH ^ -8-^ 

o.^. s.t^ *)Bjs>fe ^^n># *fl£|^-Jl Lil.02Ni0.89Co0.1Mg0.0102 <&^r 

<8i> Lil.02Ni0.89Co0.1Mg0. 0102 # ^lS«>7l ^*1H Ni0.89CoO. lMg0.01(0H)2-I- 

#7l J2.S. ^ d|7H Li OH £-^-8: tflS 

5 saVyHl^l 10-30 jiLi&SH ^S^t}. 

<82> o] 7>i ^7l7> S^tt ^ ^rS-^*]?}^ 700 

*C ^l^i 20 Lil.02Ni0.89Co0.1MgO. 0102 *fl^l-£ 

<83> HliH^l 4 

<84> ^AHl<i| WlS^>7l Mg 3^ 0.01«1M 0.02 3. # 

ti]ja<4| 3^1 *H2«J-^ £.3. Lil.02Ni0.88Co0.1MgO. 0202 <9=^ ##^^r A&ft'&Qr. 

<85> Blig^] 5 
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<86> *3aH]o} 4^ wliiL*>7l Lil.02Ni0.89Co0.1La0.0102 «- tJ-§-3} o_g. 

<87> Ni0.89Co0.1La0.01(0H)2 # -g^^S ^St!: ^ ^7H LiOH ^-^Mr ^ 

wl tfls M.b)-h JE^HH q= io~30 ^^-#^r 

<88> O] 7 >i ^7l7> S^S)^ S-Ofl^i #2: ^7l# IrS^^l^H 700 

°C °1H 20 ^l^M Lil.02Ni0.89Co0.1LaO. 0102 #1-^ 

<89> ol^Tfl ^-IH tfl^>°^ ^u]^olisS#A]-o] = (Al-isopropoxide) 

^ ^^1^: ^ £^1^ 300 °C 5] -^£^1^ 10 a]# ^£ ^ ^7l * 

3.<8 l^elfl- 4H*1S>°} 5.^ Lil.02Ni0.89Co0.1La0.0102 

°\) Aj-Sj-^UI^-O] AflS.^- TgEflcq <£^- ^is^cf. 

oo> *JaH1 1,2,3,4 ^ wlS^] 1,2,3,4,5^ %r<%& ^-IH tfl^H XRD ^ ^ 

o. ^a1§>^ n ^-g-g. ^-oi^j-^ji, SEM ^^Mr , SIMS ^ TEM 

<92> 1,2,3,4 ^ H]^] 1,2,3,4,5 S *HS^ ^ ^ 

^7>» ^*>o^ ^o]^(coin type)^1 «M*l(half cell)* *flS*H ^ ^7># 
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<93> «V^^11- ^]^}7) 3)-s}°] ^ «K!rH3.fe B}# ^-g- c$=l ^ 

A}~g-s]^ £^^1^1 3 ^(^g-^:^ P)^ wfolt^S. 3 #e)u] 

KF-1300)# 

<94> £^[^1 ^ w>^1d1# NMP -g-*l|# Aj-g-^}^ ^nl^ ^ofl 

Eflols 7fl^^(tape casting)*H *)l^tb ^ ^-g" 

<95> ol sf7>» ^[A]^>7l 2:^1^- 2.75 V - 4.3 V a>°HH 0.1 C *-* 

0.1 C, 0.2 ~ 0.2 C, 0.5 C «-» 0.5 C, 1 C <- 1 C ^ Si&SlS. 100 € 

<96> ol S.^ 3g 7 > ^# £ 1 ifl^l 5<^1 M-Bl-ofl^Cf. 

<97> £. 1 ^ iH^lw ^^>^1= -g-^AS *]Bltb ^ 300 t:<M l^^b 
1 ^ ( a ) Lil.02Ni0.89Co0.1La0.0102 *UH1 1^1 (b) 
Lil.02Ni0.89Co0.1La0.0101.95F0.05 ^ SSl ^« 0 >^ ^ M-^JL 

SH^H £3^3^ ( a ) * (b)3 ^r^-i: 1 C ^^©.S. 50 4°lt ^ 
» tb M-Bj-tflJl ^^-cfl, 2i7] «^ -8-^ Lil.02Ni0.89Co0.1La0.0102 ©1 3 
mAh/g ^£ ^§>M- 1 C SLS- 50 4°lt ^#31 tb 34- 

Lil.02Ni0.89Co0.1La0.0101.95F0.05 7> SJ= 10 % ^5. c| -g-^o] jjL^ 3 q. 

<98> Stb, 2 ^ £ 4 ^ ^^Hl 1 3| Lil.02Ni0.89Co0.1La0.0101.95F0.05 5 It-f-^l 
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^ l C f^^JLS. 50 ^l-ol^- ^oVofl ^ jg 7 >» ^^-S o]d\) <^>t£ 2,7] « 0 >^i 
-§-^^r 1 % ^£ #^>5a 1 C f^S^S 50 a>o]-^ ^o>oi] s-a^ 5§7>1- ^ 
74 %<HH 92 % ^ 20 % ^5. 4^-^°! ^#38^. 
<99> £. 5 ^ Lil.02Ni0.89Co0.1La0.0102 « IH^I^IH^M^ -§-^^-S 

^(a)s)- *iB^}*l ^ 3Ub)4» 1 C ^&SL^ 50 ^ ^ ^ 7 >» 

61 82 % S. ^ 20 % ^S. ^^9X~$r4: M-^iflji ^cf. 

<ioo> ^-^ofl LiaNil-x-yCoxMy02 (M -& Al, Mg, Sr, La, Ce, V, Ti S °1=lo] 

*1 ^i^s)^^]^ ^o]ji ( x= o~l, y= 0.01-0.1, a= 1.00-1.1 c>m-.) 2}- 

LiaNil-x-yCoxMy02-zFz(M ^ Al , Mg, Sr, La, Ce, V, Ti 5. ^l^^ ^^H^l 
^ ^oIji, x = o-l, y= 0.01-0.1, z= 0.01-0.1, a= 1.00-1. 10 ^ -g^] z}-z}- ^ <£ 
^-a>o]^ -g-6» K t£ n^}^ l*^^ ^-Br 3* °1*> #*HH 2,7] 
^ ^ 1 % ^E. 5a*] 1 ?}: 1 C Jl-fr S^HH^I ^ ^ 

^Utb ^-fofl^ i c ^J-^S. 50 ^ 20 % ^E ^ ^ A i°] 

^s)a1-§-* Ji-§-^ 4^ , ^fl^ 3* #*l-§- <9=^ *#^-8r 
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[3^8- 1] 

[ 1] 
LiaNil-x-yCoxMy02 
[ sf-*)-^ 2] 

L i aN i l-x-yCoxMy02-zFz 
[ 3J-«H] 3] 

L i aN i l-x-yCoxMy02-zSz 

(^•71 s}-«H 1 3 <^W, M -cr Al , Mg, Sr, La, Ce, V, Ti 3. ol^^l ^W 
^sH^lfe ^ 0 }jL t x ^ o~l, y 0.01-0.1, z 0.01-0.1, a tt 1.00-1.1 °1 

[3^8" 2] 

*fl 1 floW. 

s^^] ^ ^r^-#^r Mg, Si, Ti, Al, V, Co, K, Ca, Na, B 

3. ol^-<H*l *4W ^£W*m ^l-ol e)# o]^v <£zz. ^-".^ 

3] 

^1 1 ^1 fl^W. 
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4] 

a) LiaCoxMy(0H)2 (M Al , Mg, Sr, La, Ce, V, Ti S. ^l^^l &«\]*] 
*l*r x ^ 0-1, y ^ 0.01-0.1 c^-Tjl; 

b) #71 3^#ofl LiOH LiF, NaS ^wj^L S- = E}-e 
(mortar) I2«];7Ha) io ifl*] 30 iZ«}-3H ^-<^^ ^^iHr ^Is^r^ #31; 

^ 700 tfl^l 900 °C*\}*\ 15 vfl^l 20 a]# ^o> ^aJ^oJ j^ai j ^ 4 

d) C) #7lHH ^S-g ^>7l ^-SJ-Al 1 ifl*] 30) 2)-^ (^-^ <y-3.A>o]JB 
^3^1 -g-^A]^ ^S«r) ^ ^A>Ol= ^Bl« ^a]^- ^ ^ 

SA]7l^ ^1; ^ 

e) d) *\£\7\ ^ ^}7] s^a} i ^ 30} ^ ^7] SE^ 
^4i^7l*> ts° 0 i s^oflAi <l^e]# Aj A ]sKr #7)1; 

[^-^ 1] 

LiaNil-x-yCoxMy02 
[s^a] 2] 

Li aNi l-x-yCoxMy02-zFz 
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[aHHl 3] 

L i aNi l-x-yCoxMy02-zSz 

(#7l i tfl^l 3 oflAi, M Al, Mg, Sr, La, Ce, V, Ti 5. °]-?-o^ ^<HH 

^eh^*]^ ^-^o]j7 t x o~l, y ^ 0.01-0.1, z ^ 0.01-0.1, a £r 1.00-1.1 o]t\ 
.) 

I^t 1 * 5] 

^ <|HaAl-o]j=^ Mg, Si, Ti, Al, V, Co, K, Ca, Na, B S. o]^o]^ 

6] 

(a) #7iHHo} LiaCoxMy(0H)2 (M ■& Al , Mg, Sr, La, Ce, V, Ti 5. ^l^-^^l ^«*fl 
^ ^^H*!^ ^o]JI, x ^ 0-1, y 0.01-0.1 olcr.)^- M SEfe M 
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8] 

e) #3HH^ ^r£^ 200 ifl^l 1000 °C o]ji f <g^E] 2 vflx] 30 a] 
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[5L 4] 
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* EC+EMC+DF.C(4/4/l)+1.3M LiPF 6 

• 4.3V - 2.75V 

(a) 1C SOCycles <g *| £ : 92% 

(b) JC SOCycles *f- ^4J- xj -g- : 74% 
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[£ 5] 
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* FC+F.MC+DEC<4/4/l)+1.3M UPF ft 

* 4.3V - 2.75V 

(a) 1C SOCycles 4"- r^f r pc| £ ; 82% 

(b) 1C SOCyclcs ^ ig-ft x] -g- : 61% 
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